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A stm% to avalmata the it^atui' of v.a*@:r qiji,ality in Stii^geon Lake was 
.c.arriei out during: the stiraiar of 19T1* 

Sturgeon Lalte lies i-H the Ti^Bt'^i B^eitooek Fbraaticffii lAi^oh is a fl^itt 
Hmestone 'bedrock, turiei l:»eae^h m Amep mmktle of iiffereBt textmifea 
materiali providi:iig good l©e^ drain^age,. lltost of the north ihweliBa of 
•tb-0 iBkm hm: over 2 meters (T feet) of Oiverturien while tba rmmt of 
the shareline^ g^iaer.ally' h.as a thia eover ranging frrai hmrm .rock to onm mmter 
in idepth,, ^Th© shoreline is cioi^osed of a irariety erf" top soil^ raiiglag fron, 
fine sandy to coarsa grarel^' loims with blaefc mu-ek in, the loirer plains.* 
&€,n©ral,ly.^ the, depth ©f -the soils , €;3£clii,di.iag those .along the north shore,; 
■eaa ¥e considered as mBsmit^able fter eottag:'© dgtelop^neiit utilizini etaja.daa'd 
iButo'^siirfaee septie t^a^, sy;itens« 

In June ^aad .Augusts w.ater ■tei^aratiires ware lower in the., di'eper lasers 
of St-orgece Lmkm ttosH: in the i^per strata at all ai.d-l.afce stations... During 
these p:eriodSs.. Iwr ■deep-ifirter -idssolve.d co^gen eo.|ieentratlons iuid hi^. earbi'OTi 
diojcide leve.ls resulting froii dee^os^'Osition of organic ii.atter were obeerved. 
In ..July^ wad Saptemb^ar.,, unifo^ tei^eratiure wid iia solved ojQrgen regi:ma.e were 
appiffent throm^ont the l^e iiidl,eating: the. affect of vertio^al sizing processei,. 

pi Talaes at stat.ions located in the southern and northeaBtern iieetioni.- 
of the lile wert ll^ar than those reaorded frew, i.ifflpllng. sites looatad la the 
.northwestern saotion of the l^e. In. faetj ^dnring the Awgmst mnrwmy.^ val,tie© 
r@co.rdBd near the Tillage of Botociygeoii ©X'Ceeded th,©' eriteria for piibllo 
S'la^faoe W:iater siap.pll'es ^d recreational. tte.e* ^eae high -fil v^'wee resmlteA 
froia the photosynthetic activity of exeesslva algal ■■deneitleg* 
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T^ital alkal.imty .wad hartoess concemtrationi iiidie.ated that mo:d@rata^' 
liaird wfittr eoliditlomi prevailed in, the liJ£^,,. 

The enriched na-tora of tha IjJia wm reTialed 'by relstivel^ hiigh mean valttes 
for total KJeld^l nitrogen, (Q*k^ mg/l) .and total, posph^onis, iQ.^^. ni/Dt two, 
nutrieiits eritical for aqiaatie pl;aiat and ia.g.al, igroir'th* Hl#ier leve,is 'Of fe'Ott 
nutrients were i^corded in the southern wid eastern- m^e.m- oif the l^ak© tb^ near 
Fenelon Falls „ ittdieatiBg an e'nriehing effect from agriciiltmr^al r-unoff:,,. Lake 
Scuiog and tram iMm^ iranicipal- iras.te diBchargeii at Lindeaif. 

Mgil leve-la as meas^urad 'toy i^loroiiiyll a concentratl-oias w^re ertr^^Jjf 
hi,#t, during August .and Sept^ber* S^uoh higli levels significfflatly reiftaced ^e 
■wat^'er timl:ity for most wster--©riant,ed ,re'creati:onal aetlTitieg nmd Miiimished 
■th€ ,aeitheti'C twali% of the laie. In view of the h,i^ ftiltrient imd ehlOF'O^yll 
■coneentrations t ^e'^ery effort shoiald be made t,o prevent aEQr direct flon^ ©r 
leftiehate fromi 'domestiG v.^te disposal systCTis or other p^otentiiO. souraaa of 
pollution fTom gaim:ng access to the lake* 

Sturieon LiOL© wm^ general,ly well within the OHIO lbacterlologi'e,al oTiteria, 
for fiiPiatiaial 'mmm.' fte haeterlal levels were hi^er in Jmim than iiMri:ng 
the oth,e:r two eiynreys whi'Ch wm ittrihttted to e©ntiaidn.atiQn. heing; carried, 
into the ,l,afci hy the June rainf^all,. In Jmim '®ad .AugiMts, et^ationS'' sdjaeent 
to the heavi.'^-'developed shoreline eont.ilned hi,gaer b-^acterial .le^vele thaft th,©' 
md-lflke stations ^, suggesting a haetarial i^mt froi dCMestie wM;te MiSpos^al, 
.syst^n:*,: 
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IlTlOOUCTIOi 

Mai:iitei3;aBce of good water qiiiBllty in, reereatioiial Irfces in the 
PFQvinee of Oiit,ario is of vit^ eoncera to the 'OntmriO' Minis ti^f 
#f tha InviroMQent .and other ig'Overrai'eiit.al .ag;eE€les involved in, 
toarieii smd the controil and a^anagament @f' Bhoreliiie devel0pm,eBt of 
je0.ttii::ee ,aad .wtHrts.. In. 3^T0 sa. iaterde'partasHtal .progr-mi. wm 
estatoli,shed t@ amFf^ a ntmbier of rmcTBrntiom.^.. Imkms in order 
to detaet mid eorreet somrees o-f water pollution smd eneinre' th.ati 
0UT l^MB would hm well maniag^ed tO' proteet watar giMlitf • '^e 
OEt.eirio Department of He.alth^ whose Juriedi-Ction, in this program 
was traiiaf erred to the Ministry of tha Mviroiiiieint, would cmrtj out^ 
oh-ihors iaspeetioiii and. 'Correction, of fiaul%' private waste Mspoial 
systems p whereas, the 'Ont-aa^io Water leiomrees Coimiiselon (now withla 
the Mlnist:ry O'f the Enviroittieiit) would evaluate the existing water 
q[ttaMty of the respeeti^pe lakei,,.. A ^rtcpri., of -toe present i-tatw of' the 
prifate waste dis.posal systems^ aad the lake wmter qual,lty wo'uld all..© he 
doeumehtei for comparative vmm in,, .aay future stU'dieB ^d lome data from 
the first year are in. eluded in this report., 

lecreatioaal lakes are si^i'-Jeeted. to two major types of water qu^ality 
ii^aimenti hacteriologieal cont,8fflil nation .aad eaccessi^ve growths- of algae- 
and aquatle weeia Ceutrophic^atloE,) .•■ The twO' prdh.leae :m^ resiilt from -a 
.ie,^aion s^ouT'ce of wastei but the eonaetuences of eada, are tulte different, 
.Baeteriologic-al Gontim nation, by raw or inadetuate.ly treated isewmge ptoses 
■an i^imediat-e public health, hasard if the w.at:©r is used .fO'-r hathiag. In 
order for this to occurs rsi^' or inade^iuately treated w^tea or septic t,imk 
efflmerits must gain ent:iTr to the l^e althO'iigh it m^ not he ohvious 



upon visual inspecti/Ori of the site,, It, mist hm a©ted %hMt no surfaee /\ < '" -^-^.^ 

water is coiiside:red nmim^ for hpiiaii coiiBunpti0awlthoiit prior tre^ataieiit i:n'el,mding 
iisinfeetlon. fh© mteae and weed grioirths iapsir -^'Btfeetic values and ■ _- ^ 

reereat.icaial iisie of a laJt© "'bttt seliom pase a bealtii hasard. -r a, '^~ 

la order to^ ciariy out its ^^spoiisibili.t3f of evialuating the status of 
waiter quality in, :reereatlonal lakeSt the OntarlO' l,it«r .KfiaO'Urcas CoimiBsl'raa 
midertook a etU'iy on SturgeiOT Lake in the smsmeF of 19T1. ThM atiJiy l,n€lmde4. 
tUm asiesiment of the lake 'with streis "being plaeed on the 'bacteTiolQgiG'aL 
mad nutrient e:n,ri-dhB!e''iit pr'Oible:ms* 

P%a.i #11-^5, '«A«icaA and felGlogiiCiil ::i'u.rvay's: were Miaiilcted fw^ Jvmm 22 
t.iQ :ill» fwGM July 21 to 22 ^ Auguit Ip and frioii, September 2'8 to^- 2f , 

&ree hacteriologicll limiir^yis were eoU'ductedi a spring survey frcm, 
June 2ii to 28 5, a ffiid-i^'immar -sm:rir'ey from Augmet 6 t© I6 'and. a,, fall siirvey 
fwmi eepteiffcer 16 to .20 imelmsive. Sai^iliag emdh Mw tm a. minliff™ of five, 
digr^ i'^ mandatory for a reliable Miassmeirt of bacterioloigic^. coiiditioop# 

In addltioii to the results obtmnea f^^ mmm studies j, infoMirtioE: 
from other goirernaental ageneleg lai '%mmm iffl,e:OJ^O'ratei in this 
s^eport whioh is the Ont^^io "Wate'r lesoureei Co'ramission'i .eontrib"utl.^ 
to the I:Bter'departme:iital Taak FOFce leport which ■will deal, with th& 
oirer,all c:©ttage pollutioa pro^gram la OatHario-*. 

The '"Kaffmrtha Lakes Water Majai^emeiit Stu%''* wm aleo' initiated in 
"19T1 to. ex^aiMBi.e the eoii^le:% probleas of eutro^icatiom whieh. exist in 
■the Kaw^artha L^akes inelttdiog Stmrga^on Lake. The Inroad dbJIeetiTe of tMs 



-ftmij ii tO' 'develop: a water ffl^^^^snt plMi to' pfroteet :iiii deirelop the reereational 

poteBti^al of the v^rtarshed* Iacliad©d la this itM% »« frO'gra^i^ to evalii^ate 

tka tro^/ic st^atme of the l^-eS't the iomrces O'f ttutriente to the lakes ^ 

^■the Butrieat ^^.cling' isyat©!. mthiE the liakee anal the epeeifle effects on 

the 'water eaviroiment of various w^ig'tewsater inputs* An ©^erl:mient is ^also 

planned to evialuata weed himreetlEg, b'Oth .asi a method of eiii,aneliig tiae reere.tttiaiiial 

Hie of a lake gund of pfQ^idi^ni m nutrient drmin that ©ould signifie-MTtly 

re'dttce the qii.antit3r O'f niitrient.s av,ailahle fo'r plant gr'Oirth in "fche fiiture. Ae 

part, of thii experimemt , effects of weed harvei'ting on the sport fisheries 

is heimg: eirttiaiated "by biiolo'igists of the DepartmeBt of L^aU'dB and FoTestg 

(now within the Minis tiy of Iiot^mral Besoiirces )' . Thie study is eixpeeted tO' 

eontlniuie. for .^at le^ma-t three yeari. 

A joint ffederal-proirinelal stuiy C'l^mittee C COOTS' ) hms recently 
released m report entitled "The li^ieam-Treiit-Severn - ¥este.rd.iy 
t©d:igr Toii'Orripw*' wh,ieli eofleiideri^ 0'ptliw«, :reGre.ation'i^ development 
of the 11 dean-Trent-Severn waterwiay corridor whieh inclTiies pi^rt 
df the Kwf&rthm Lake©. M'ster ^i other e^crriroiiiifist.al pollmtion 
;prohl^E reeeive'd the hi#eat priority in the list of recoimendatio^n®, 
In. this report iriiieh wbm started in ]#6T. Other recoimendationi vera 
made iiaali,ni,. wl'th the use of 'Open spaoe-s historical preS'ervati^Qn 
■:i©i, interpret iation J, puhlie use .arei^: imd other to^icn ^deslgnad toi de'velop 
the, corridor as. a recreation resoiiree* M.any of the reDoiiii,endati0n.i 
of this report have already heen ii^lemented Toy v&rioiM^ federal ■^d 
provincial .agiencies ignch .as nutrient ba^et etadleii ^d cQrreetlon of 
in^dMstrial waste discharfei to- 'the wat:e.riray. 



AllA. ■DlSClIPflON 

Qe^g^B^h^ ifli 'Topography 

BtMrgeoin Lshm ,is locmtei in, the Toirn,ehlpe of FeneloE ^wad Ve'-rul^s, 
fictoria Gomity smd m^mm tbm mmm hmtwemu th.©- villages of Fenelon P,alls 
mid Bobeagrgeon .uad the fawn, of ' Linda .ay { Figure 1).. 

"Rim l^e: is "f* shaped with a surf^aee s^em of kS square kil©iietars 
C16.5 S'tia^are miles) moA a shoreliae le^ngth of 86 kilOBieterE (53 miles). 
Except for the :marshy mmm^ the wa*ar depth drops shw^.^ to- ^oi'ut T 
meters (23 feet) cleie to the share. The lake hott.am, then flattens ■mA^ 
aireraging ;aboiit 8 neters. (26 feet) in, 'depths, with a Majcimuffl depth ©f 
9 metere (30 feet). 

mm inmediate watershed of the lake,^ excluding me waters fro«,. Lskm 
SeugQg .and C;ameron Li^e^, consists of 500 stuare klloroeters (190 square 
fflilee) of Imd dowinated hy r^ollini hills-* Most of the s/urrounding land 
im Aaracterized hj a loan, type soil hel0iigin.g: to the Otanib.ee, FMrningtoa 
mid Dimmer series . Thm. rem,aintor of the land belongs to the CrM,ahe 
Gravel, Mmk md ,Marih, soil series. (Figure 2). 'The most pre^dOTiBant boII is 
the Qtonob^ee eerier idiich is swells-drained, .ean% lo^am te,rttffied giaeial 
till^j containini a iioderate imO'Unt of etone. ttis soil, is eiil„c:^areoTiiB since 
it is deriired prinolpally froffl liffle'Stone rock... He profile developient 
BtmB BQme- of mm .eharacteristies of both the IrOTn Forest Great Groiip 
and the Griy^«l:rown Podi.olic Great Group, The Fai^ngton series h^ m- ■thln^.,: 
noderate.ly st^onj, giaeial till eovering limestoiie 'fee'teo^^,,, mm D^namer series 
ie a very sto^, calewreoue, gravelly lo.aii till with good irain.^©. %,© 
profile is thin ^d is sharaeteristie of the Birown Forest soils, of Ontario* 
The Cram^e Gravel seriee is generally found in long ridges Inown as eskers. 
Thm soil eOTBiete^ of e0'.arse, cal,eareoue sand md grarel and large bioul^afirs 
with good drainage. The Marsh eeriei is low-lyiiig l^d whidi is imder 

% 
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wafcar most of the years 'wfail^ the .teck series is wM^m np of orgaaie deposits 
fo^mt, in. ifipressdoiial ,a^eM.. 

Cliffiatie li«i0 

tte i^ea h'wm. m me.aa daily temperature of -8'®C (.IT^F) in Jia»m.a^ and 
a mean, teffiper^at^iire' of 20®C (68®?) in July* The iie.aii, Mumai. preelplt«t,lon 
is, 80' eeirtlagtere (32 i,ii,idi,ei. ) ineluM^ng 200 ce,rbiffleteps (fQ^^ in*es) of smw. 
AccO'rdiag: to meteorological repoirte , the area enj^c^'S atju^omt 2 to diys year^ 
of no ffleasiirmlbile precipitation* The &'iifflm#r Glimjate is condiioi,v© tO' Boet 
recreational aetiiritiaa^ aad the ^'winters with its ^^TiB;iaace of mum emwly- 
:in. ^tte §#.aaoa, provides for parti cipati'Cm^ im. neit m^ter lip^ts* 

W.ater Mo^vei^Ht 

Sturge^ LmkB is part' of th^' B^^ of Qui^nte Te:railnal lr«i:nage Basltt. 
It is a part of tlte^ Eawartha L^as wliich serve em gre^at reservodrs for th« 
Trent liver Syst^ai. The w^aAeri of the system enter the Itfce at Its. north-wiegt 
.ettd 'Via the Fieaalai liver imd leawe at its nerth-t'.ast end via: Littlii Boh' 
aod Big Boh .ohimnels* The lak,t*s other inflowe are the S^emg'^, liver 
at its eouth tip .ajid Jtoi^ Creek on the iO'Uth shore of tte north-west rnxm 
O'f the Irtte., B'Oth of these inflows are- iswaiipy and Silow ii,oving;„ Thm 'tw'O' 
looks situated at the morth-weet im,d north-e-:i^.t end of the liii,es are ^oper^ated 
by the Feierai Ifintst^ry of Transport C.mals Division ^ Tremt C.iai.al Systen./ 
Th,e lO'dE fft Feneloa Falte has a dr'Op of T meters (.23 feetl an,d the look 
^:: lohc:.aygeon has a 'drop of 2 metars (6 feet). 



Shore li ne 'De vei-lopment 

Ttm ehoreline of Sturgecii. Lak,e is veil 
2,p00€ cott.ages CTi it. Th.e areas, vith .dense 



with ^prodcimate,]^' 

are' .at* B0biC:;iyigeQn.p 



Feneloa Fails-i Long Beach t Stui^geon FoiEt an,d ftnurstoiiia Paris, 

W:ffiter Ua:ag:e 

'B:ie 1^© sMpporta recreation:^, water sports Buch. mm fishings 'boating, 
water skiing isd swiHnaing * Fiafeing foi* bass,, plidterel .^d maekiaoftge le 
^i-^asoii.mbly good* 

Thm mmj.ority of eottgige owners .and th.e Village of B.olC'iygeQn^ use the liiie 'as 
their E'ouree of 'iflmestic w^ater it^'ply, B'Obicaygeoa t^akes its V'at.er '^Qwe the 
dMi, in Big: Bob Chmnel* The viH^aga hm m 910i. klloliter C200'p00i0 galloae) 
per day edacity treatment plant with plant storage Kttoanting tO' 2%0 klloliter 
(539,000 gallons). M th© preseat tia©' the tre'iatment plant serves ©ii.Jy- ihm 
S'^irte eectlO':E of 'the village ■while the north eeeiti«, iB ierrei % a spring 
s^T^iii^s fte«diBi street-Bide taps hy graifity. ,l3^..aiiiion of the pl^t tm 
aerre the north section 9, is etill 'ijoder consideration, 

M QntM'lo Water leeources Coffimissl^''*!- ^''lafeer Bolliltl:i«i. Survey of the 
fill^e 'Of Fenelon Falls *%, .eontocted in 19T1 'disclosed meA Inade'iUifftely 
treiited sanitaiy a^d industrial wastes hiwe mcm&Bm tm the loc^al creeks the 
Fenelon Biver in.d the 'Trent C^imal, At the p.reient time the village h,as 
private sewage disp^.al: iyetensr hut &wb to ^,0 geologioml conditions 'ani ^e 
lliaited ilsC'd liots in 'the buelneBi seeti'On, the provli'ion of' aieqpate 
systeas has been diffieult* A sewage works progroffl, ie tmier C''Oii0lier«tiiQn 
and Is mtrrently in the final design, stiage* 

The fefii. of, Lindsay has^ a mmiclpal eew^age worts eonalsting of collector 
sewers and a. fi-'CeUeds, 109 aere,, w;aste gtahllisitlion, lagoea, whl'rfi %m a 
rated c.apacity to aerve lO'^fQO persons^ haaed on the dEiiign criteria of 100 
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persoiis per acre ©f lagio-oa area, la 19'71i 'the cmleulrted m-mrw^m eewage flow' 
t© the lagoon wwm l,kZ. MiD'. The l^agoon h^m m. e'Oatiataml iisch^arge tO' a swampy 
araa nhiGh teMns to the Semg^og River. T[ie Is^oon is aerating at. or elose to^ 
deslga ea^aoi^- and ttie degrea of treatmant cbtai:n©i le geaerally' 
repre'Seatatiire of otesr ■igimilmr imB.tall'ffti'oaB ia the PrGmaee . 'Thm town has 
iaMthorlied ^ffli engiaeering stuc^ reltffced to eicp'Oiisioa of the facilities to meet 
frnt-ia-e needs. SvlA^ e^^aniion will lnco:^orit-e gpecial faeilities to iinprove 
ptospho:rms reMOv^al to meet the requlpemeat of at least BQ% phosphoinae' r^oiral 
lijr the and of 19 T3. 

3?he residents on Sturge'^ .Lake .are provi^ded wife two .mmieipal eolid 
waste diBpoaal sitee lO'C-ated wimia a mil© fro® the like, fhe site located 
.outsi'de Paaeloa Fa,ns o& Lot 22t CoaeeiieiOT XI , Twnehip of Faaelon is to 
he clos;'ed in the spring of ip'fi aad reopeaed oa Lot 31'f Ciraiceiision 11^, 
Township of fermlim. 'Hie. o^ther site li lo'eatad on Lot 13s Coneeesi'On lip 
Township of Penelon* A new site to he ■opened is loGated on the west hi^Jf 
of Lot 8^j C'oneeseion lit Township of -Vermlia,. 

Stmrgeon Lake im p.art of the Trent C^anal Syeteii .and .aC'CiorMng to the 
Beparteeat of Tourism, and lnfo'm..at.ion9 l8^.5l6 boi*B used, the sjitem In 19'69.- 
BO;iat8rs ©pent an. estimated $€.6 lalllion and :am adMti'Cmal $3.6 million wms 
3.pient by the Fe'deral Department' ^of Iransport, for ■operation.^ maintett;in.Ge' ■and 
capital ejtpenditnre.. m^m,^ $12 .2 ,milli.on w^. Injeeted intO' the ec.on^<my of 
those .arie^ adjaoent to the Trent 'Caaal in 1969 • 



FIILD AID LABOM^rOHI METHODS' 

:ElayBical5, Chemieal mid Biologieal Fl©li Methods 

In selectiiig the fbysieals 'daefflic^al and "b-ioilogical simpiliiig: eites 
mi B:turgaQn Lnake an endeavour ifas^ made to chooe.© the deepeet lacations * Ai 
well,^ a sufficient nmisfi'r of additional stations' were e^ampiled tO' represent 
adeqtuately the entire laice (Figure 1*). 

Temperature proi.flles wbt& determined at &b.^ station using a telethermomet.er,. 

Di.se©lved oocygen.. le'veli were measured using the alkalide aEide Bodification, 

,of the Winkler method (Standard Metho^'ds. 13th EditioiiJ ■. Addition^allys saipaes 

for pH^ total ^alkalinity and free carbon diom^e were colle'Cted. Im belov 

■ii 

the surfaee and ^.-Im above 'bottoffi us:i.n:g; a Van Dorn water ampler, ^e, tot^al 
alkalinity and free e^arbon diO'3ci.iie Goneentr^atl^ons were determiiied titrimetrie^ally" 
at the mob'ile laborato'ry lo-cated at frent 'Oiiiversityg Peteifc'OroUighp 

At each station » twO' 32-o'uiice Bamples 'wm.rm ■eQlleeted using a coi^iOBite " 
sanpler lowered through the ■e^hotlc' sone (Ex Secchi disc) or lowered to 
1m above bottoa wM„fihever w^as' less « One sMiples for ehlorophyll analyBias 
was i'fflmediateJ^r preserved with lO' - 15 drops of 2| IfeCO^ suspeneion* Iha. 
secand w^as divi'ied in:tO' 'two s'ub-S:aiip'les; the first i^ub^-s ample w,afi froiieii 
for phospho.ru:s aad pitrogen .analyses 3, aa,d the second waa' refrigerated and 
subsequently .analyzad for iron and hiardneMs* In addition 'When the eyphotie lone 
did not extend to the bottioms saraples were eolle'eted from M above the 
sedlnent using a Van Dora ssrapler ;and, subMittet for phosjhorip^j nitrogenj. 
iron and hardness 'analyses « 
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All anriLyies vers carmea QUt '«siag roo^in© WRC methois based on 
Stmiard Matliods 13t!i ldi,ti^oB» 

Iroa w&M. fflaasured .after the safflpla bad hemi diges'ted witl:; aeid to 
dissolve ^all foirais of iron presant. 

KJieldahl nitrogeE and total pto.O0phortM eoncentre;fcioas wmrm .'deteimiMed 
after the sa^le wbb digested with acid and bm Qridiilng ageat to destr^ 
i©a?g,aaie m,att0r* 

For chloro'jhyll detaiminationst. 1 liter s.-imples were filtered, 
throu^ a 1.2 n raemb'raBe filter 'Which wm then ert^racted with 90^^ 
aeet'CTie tor 2h houra> ^iSoi%anca of th« ■axtraet waa dete^'ned .at wa^felengths 
■from 60Q to 750' mji using a Unicam SPlBOO' ultra violet spectrQpho*Q^t.er. 
The eoEcentratioBs of chlorophyll m were ealaulatei xyeiBg the equstion, 
givga by Eichsrda. and ^■s^eoo (1952.)* 

Bacterioloiicil Field, md LA'QratO'ry M:ethods 

Five-dif intensi/ve bacteriologicial imrveyi were c^ampleted ot. Sturge'Oa 
L^e ■during .Jime imd Sept'^Lb^ar., ^aid one. ©levtB-d^' smnrey- during itai:»it.:, 
purijmg- the Jime ^d AmgnBt surV'eySt 39 itatl^QiiE- were s^m^led emdk dsy it i 
^pth of 1 meter helow the siirfaee 'usiag eterile,, atttoelav^le 9, po,1^ca:rtonate ^ 
250 ml hottleii Additionml s^implee were colleeted wM^ etatJ,oiis 10©^ iQD^p 20.D 
and 57D (Figure 5) ■one meter :atoO'Ve the Ibottom usiag a moMfied "piggy-hade*' 
©.ampler .and sterile 2.37 ©1 evacuated mbher ®i.r syringes. In the Septeii*er 
g^urvey, Stati^ons k, 1\ ih, IT., I8, 25, 30, kh, kf, 50,, 51^ mA I8D were 
elimln,at®d due to a eho;rt^e of litooratoiif' pereOTBel. All &;aapiles were' 

stopped ma ice :.aBid .delive'red tO' the ii0b,ile labiO^rato'iy wi'th.i.:n two to mix homm 
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mad analysed f^r total eolifom^s fecal colif<o.xii and fecal streptoeaceus 
using the ©eiib'riwe ■filtration iW} tachnitue .(StaBdard Heth'Ods 13th E'dition) 
except that m^lndo Agar :iie'e (Difco) was us-ed for total eolifarm. ,and, MacConk^ 
ttembraja© broth, (Oxold) w.as used for fmc-Bl eolifora deteim.E.ations - Thm 
total .colif'orm iM) ^ fec^. eolif^im,- (FC) mud fmcBl etreptoeoectts (?S} were 
used ae "indicators'" of fecal poll'wtion. Ifee *'l,ndi eaters." &xe iionii,al flora 
of tlie large intestiRet ant are preient in large nuito^era in the feces of 
man and animals* When water ij, polluted with feeal a^Eterlml^, there' is^ a 
potential danger that pathogems or disease cauaiiig. ■microorgatii:sffl& may alsO". 
be preseiit.* 

fhe ^emlifom, .group is definedj meoording to St,:andard MethO'te 
i3th EditLon,, m "all of the aarob4'0 and faeult.atlife anaarohic, grmi-iie'g.ative ^^ 
iida-.sporefontting ^od^shaped bacteria whi;eh fermeiit lactose with ges fo:rm.atlQii 
within UB houre at 35'^'C"' and,, or "all o^^amisiffs which p:rO'duce a colo^ with 
a golden-greeii metallic sheen within 2^4 hours of incmbsrtlOTi" using the MF 
technlq,ue.., Tliia. definittoo. iiieliidea.,s, in addition to thm intestinal fopis 
of the Iseheriehia coli gro^., clo^elj related bacteria of the genera Ci;troh'ae.ter' 
mi Enterobftcter . Tkm Enterob-acter - Citrdb^aeter group'S' are coinmon in Boil^, 
hut are also reeO'^ered In feces in small nuntoers and their- presence in water 
,m,ay indicate s,oil runoff or,, more iifflp'Ortant^, less recent fecal. p.©l.lntl.on: 
since these: org^imiEiS' tend to smnrlve longer in water than do m.emhers of 
the Escherichia .groups and. even to nwltiply when S'uit^le environment'al 
conditions exist* A more specific teBt for coliforas of Inteetinal origin 
is the fecal, colifonn temt,, with Incub^ation of the org^iyiiBms' at 14.1^..5®C. 
Though by no means completely selective for Escherlchim coll ^■. this. test, 
has proved ms-eftil aa .an indicator of recent fecal ■po.llutiiOii*; 

Fecal atreptococei Cor enteroeocci)' are alao val.u^le indioators. 
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of recent, fecal pollutldE.., 'These organiBiQa are large-j -ovoli gr^aitt-poEitiirfe 
bacta'rlm^. occmrring in chains;, Thmy are ii,0'rm.al irfiAitante. of tbe large 
intestine of mma^ im4 animals: ^ aii,d they g€ne:ralj^ do not Mmltipiy ©utsiai 
the 'b0iy*, Ie wate:rs pollmtsi with feeal material ^, fecal streptocoeei are 
msual-ly fO'imd along; with, eollform, haeteria., but in sm^aller la'uiibepe.j altho€#i 
in Bmm waters th^ maj toe f<ami^cl alome* Their presene©.! .al#n,g with coldtQmm^^^ 
indic^ates that at least a porti.oE of the colifO'r^ in the sample mte ©f 
fecal 0rigill^t 

Baeteriologieal Statistical MethQ:is 

.Flue tuat ions im haGterial coacentratioHs due. to ^changing; environmental 
eon.ditions require that a great oumher of s^amples' he taken tO' arrive at 
a mm-sm value which is representatlYe- of a specif ie s^ample location or simpling 
area. 'The most ^:pr^rlate mcbm for feaetcrial lave Is .and 'this type ^ data: 
is the geometrie meaji* The ^vast qnantiliea of I'acteri^olGgi.eal iat.a gesierated 
'£W:SM. these s^^ples necessitated the develo'piient- of addltianal statietioal 
.methods to .s'Uimiarlie the mean results intO' a more coaoisa presentation. 
Thm statistical methods used are h;aeed on the analysie of variance* The 
stations on a. l^e can he .gro'upad,, hy thii nethods. into, areas or' gro.upe 
of station.B within the same statistical, hacterial levels without the bias 
normally aE^oaiated. with maniial interpretation. 

Tkm fflnalysia of variance is partiaxilarly effective where: baeterial 
0oneeiitrations^ wn^ sli#itlj throu,^,0'Ut the lake. Areas or- stations with 
only slight differenoeB in bacterial ooneentration c^an he isolated, Are^te 
or stations with st.atistically higher hmGterlal ^niMtoe:i^ reliabJ^ indicate 
«i' Input « 
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The resmits fr^i aU the .sm:alysea were org'^imed ae replicates represent i.Bi;, 
to::t stmtions 'iuring the B-wrwmy period. All. 'data -were transf aimed, to logM*ithi^ 
(■b:S^e 10) mn-'t all further aaa^ses were ■done iisiiig these traiie.formed data, 
A feoffietrie m&mi (th^e. antilog^ithia of the: ^rerage of the logari'thm..) worn 
e^alciil.ated an, each station emd for each paraiieter. fhe vali'ii,ty of the 
aji.a34FSis of vaj^iaace progriii, (.,AiO¥A-Cll|, Burger^ 19T2) was ■haaad on the 
ai'B'iaTOtiQiie that the varl:.an^0eB: of 'all the s^tationi ^were aii3iil:ar (Ba^tl'©"^**^ 
test was found %© he non-si gnifiCiMt wmd tha data folloired a normal 
distribution ) s30 the analysis of v^ariaaee CF-test; S.^al, ,1969) was 
ealoulated for .all the etationm,* If the F was slgnif ieaat,^. 'then -th^ 
multlple-t teat waa used to help .iete:™ine the itatlona which ehoiald. he 
deleted from the oTer'al,! group to yield a honQgeneO'i^' group of stations. 
The irithdr®m. gtstl^oni were regro^ed with respect to^ geographic 
projciinlty and siMlar means . fhe e.:al€ul.atl,one. on ^1 groups were repe.atei: 
meing the ^analysis of yari^aace program, ipitil eaeh, dieerete grGiQs was^ 
b'PiiiogeneoMs * The horoogeneous groiips thirt were geographleallf isolate:! 
were co,i!ipare,d by meajos of the Btudent^t test '(using the log OM .and &.•!_.) 
which indieated the statistical differenee hetween these groups* fh,e 
jStiident-t test was also used to eonpare the grouped hacteriologleal, 
data from the th,ree surveys. 
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DISClBSIOi O'F IKULTS 

^TjifflSeratpre ^Mii Disseised O^geii 

On Stttrgeon Lak€j five 3t:atiQiis were es'tsitllshedL for^ meas-urlng 
ta^peratiire ©ad dissolved oj^mn profiles (S-1,^. S-S:^, B'-3, S-% and S*5| 
Fipire ij. 

In J'oii:© m, i^apid t@i©eratur.e and dissolved oy^gmn deeliae w^as eviiamt 
in the ^.attorn., ■wate-i'B mM St^imm S»lj S-2 and B-k (Wlg^e 3a).. Ttm .low 
allien levelB resulted, fron bacterial oxidati0n of 'WganiG nEttera, Ibleloglti^ 
respiratioB and chemiGal O'Xidation. Uniform profiles were observed at Stations 
S-3 and S-5. The former station was located in shaHow water and therefore 
stratification was prevented by wind action* The latter sampling site was 
mM^- B'd3'Carg€on^^, the otitlet of Sturgeon Lake,, and was affected by stroni 
.aArrentS: whieh inhitiitea the establishment of theni.al aonstfop.,* 

The;W was no therai,al stratification or dissolved os^gen depletlOT 
■db-served rt m^ station in, July iFigiire 3ib)* 

During AugTis't^ lower temperature readings i^d diss'Olved oiy,gen siaturatfons 
were i^parent in the hottom w^aters at S'tatioas S-1,, S-2s i-3 ^^id B~k (Fi^gmre 3e) . 
These^ low oscygen leve,le^^ resulted fr^a hacterial oiiidation, of org'Milc hiologieal 
:reipiration ^d ahemieal oxidation. 

In September 5 hoiiogeiieoias o:^gen conditions general]^ ,prevmi'led Oi:,rou^^©iit 
the lake and water temperattiras were eonaider^ly reduced in eonqparlson 
to the early surveys indie^atlng., amt^mm^al, pooling of the lake (Figure 3i) . 
,H.owave,r9 a. blue-green al,gal bloom developad during the ,latter part: of^ Aug^ust mM 
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Septeirtjer :reemlti.ng in aurfmca i.atm:ratio:ns ©f dise'Olved oagrgan mm M0. 
m 1351. 

pHt T'Ot^al AXk^alioity^ Har'toess ,, Wrme- Carbon Diojciie fflod Coaduietivity 

0. rm^oMingB i-ncreased iinif om]y 'ioinietreaii, fi^m S-3 thrO'm,#i, B^k to 
S-5:s partieiilarly' ■auri'ng ■«!© warn, suimer mom,tii,i. General]^, :siiFfa.ioe sid 
bottoii waten rmiged from T*3 to 8*4 imd frQii. 6*8 to 8.3 reepective-^' 
(.fab^le l), Eowewmr on, Aiig:'ust 19 at S-5s pH Tallies rea'Ched 9.0 .at. the 
g'lirfaee .and 8.8 near the bott^. fhesa bl,gb. ir^mes whi'Sh iremilt farpii, 
photoiyii,theti.e aetivi:ty of algiae .M-e eoimoa in ecri^ched har'd-vat€i.r lakes 
■and exee©^d the water quality criteria for piaaijit surfaG®- W:fftar ii^pliiis 
lai rficreat/iomi,al use (WRC' 1910) m 

Tot.^il alk.ali.nity wad. b.ardness values r^ged from l3 to ^l mgfl ^aad 
frcm 56 to 82 lag/l reepecti¥e,ly (Tables 1 iJad 2:J aid. inai,cste iiod€i!.rate% 
hard water quality ■conditions:. 

SurfsGe w^ater c.arb"Oii, dioxide levele. in., Stmrgeon LaJc^e wer^ law 
throughO'iit the year (Table l) . In genaral.| eoneentrations we:re^ slightly 
hi;^er in the deeper waters thaa. in the surf ace itrata. For escaiaple^, 
at Station S-1 on A,ug-iis.t 19 at Im, of depth and M ^'Ove the gedimente 
values of 3.0 and 5.5 mg/l reepectiire.ly,. were measured^ Surfaoe values 
of 0.0 Mg/l at 8-3, B^h and S-S ooi,n,clded with the peak peri.od of' .algal 
phGtosynthesis in "ttie lake# 

■fhe laJte was '^araeteTised by moderately hi^ oonductivity readings, 
which reached a maximian of 295 pidaos/cm^' and .aver.a,ged 18T |i3itiog/afl3* 
,A decrease in condu-ctimty was apparent in Auguit. 
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Iron 

lupihotic lofte and bott'Om, iron, eoittceatratioiiS' rmged fro® O-^OiO 
tO' 0..15 mg/1 mA. O'.O'O to 0^•30 mg/l resfeetiveljr* 

Total KJeldalil Ilitrogeft afld Total P'hoepMortiS 

lelatively hif^h mean values for nitrogen, iO,k^ mg/l J ani pliospliorus 
(0,029 inp;/l) for Gturgeon LaJce reflect the enriehefl .nature of the lake. 
A distinct Increase in mrtrlent concentrations wms- apparent betwe'en 
Stations B-l ^0114, S'-2, This enrielilng effect, was prob'aJbly dUB to inputs 
from LaJse Scni^og^ ftgi*iemltmr.al, runoff and miinlcip^, wast© ilBchargeie from 
LiadLeay* For ex,^ff|^®| Statipns S-2 to S--5 were G'lmraeteriEed hy nitrogen ■ 
and fhoigphwrus. levels 2 to 3 tijMs "ftigher than those reeorded lat iStation. 
B-l« 

Ge'ii«Bi*aily , t,rQTjfbl'esQra.e levels of .^g:ae m,ay appe'ar 'when totai p'ho©pliorij,.s 
.eone-entratlons approscimating 0',020 ag/l a^© .attained. The mm totfli^ 
phosphO'rufi conGentration of 0»029 mg/1 which exeeeded thie limit was 
e:onelstent with the ohsenrsd '^:Ke«S0iv# ■aqu.atle plan:t bmA algal groirths^ 
Since the lake is naturally euri-ehed^ (Schenk, 1971) father inputs from 
^minicipal vastes,j agrieultmral rimoff'^ inflowing: streaais Mid, froiifi 
:iialfiHi.ctioninig ^or fnproparly initalled dameetle 'waete dispQeal syst'eiis will 
■serre to acceler.ate the proeess of' eutrophieatlion, 

■''Ghloyophyll a 

Al,Ral levels as reflected Tby ehlorophyll a C'DneentrationB irere moderately 
hi;gh during the J'une^ and July surveys as v.al,ues ranged tTom 1,6 to^ S^P Ui'/lp 
Dmring August and September chlorophyll a eoncentrati^ons wmrm si M^ as^ 
27.0^ ug/1 eorresponding to ®n extensive blD-oii mf MMB^green mlgiae. Such high 

:li 



algal protiietioii aaire^pely ■ r©*ieei. w-ateir qmriity for recre^^lGnal aetivitleB 
muQh as evtiifll'ilg m& wwMmT gkiiBg aai iiiiiBiii.hes the aeisthetiG; fiiiil% of "^Im 
lake,. 

Water cl^a^l'ty, which Is oo.e pf the niQre iiiport:arit .parameters mai im 
'defiaing w^ater tuality, .i&a» he measured vmlm & Seeishi disc. Flgra*© h 
pf'^sents a 'di,loro:^irll a - Seaebi disc relati.oiieh.ii' for m. ilwib'iei' of amrface 
w,aters an,i clarifies the '-trophie gt^ati®" of Stiffgeoii Lak©' rel.atiire to nuii©'rQ«s. 
Qthe;r well known reereati'On^ Irnkms in the proriaee (gee B^rown 197^ fo'^' 
iariTati'On ©f ^lor.ophyJUL a ^ Emcetl Mac relstioiishii). Tt& e'nrlchei statm 
of StmrieOT LaJte is inMeatei {Pigmre k) hj its ;pro3Clmi%" to v^ttfS eoi^iitei,. 
for the B^ay of Qyintes, the Western Basin of Lake Irie and Grwreiiiurat B^sy; 
three eiatrophle hodies of water* 
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figure 3 I Tie relatlonLslilp between iGlilorQpbyll ^ & Secchi iiisc as deteriiined friom the recreational Jakesi 

surveyed in 1971 , as well, as the ind/l¥ldual Chlorophyll a - Secchi disc values for Sturgeon Lake* 
The 'Great Lakes values were added for CQ^'arat:lve pmr poses,.. 



Bac'tariol'Qij 

Stmrgeon. Lake^ with tm ©scceptloaa, "wm well within "tha 'OWIC eriteria 
for total hO"iy Gomtaet reereatlonal vmm C'CWlCt WIO) -tiiring the thr©e 

In JTina, 'the Imke had cwerall TO, FC sad PS mmmm. mt 58/lO'Q' ml,. ' 
T/MQ' ■■ttl ':m& 5/lQO ml respectively (Group A, Pigare 5)- ^mm F (BtaiiOTii 
2. &M& 3)9, ibo^iering a low,; iii;ars'hy shorelilie^ had an elevarted PS iie«i of 
50/100' ml .(Table 5) eateeeaini tha mm FS eriteTla* Thl-s hi,#i FS level 
hae beeii attrihmted to nmoff from the m^h following hemrf rain ©m. the 
fiKat to#'^ ti^s Qf the s-^Firey, The Lindiay Glim.atologie.al stifftion reeoraei 
0^60 iuch&B of rai:h-0ii Jvmm Zh 'wmd Q.€l iii.eh©i ©n June .25* Station 3s 
mthin Sroup P adjaeant to a heavily CQttage'd shoreline, area^ had. 
:.ii.gEifieaii,t:^ :h.iiher haeterl-^al levels of 1^M3 lC/100 ml Mid 5? FC'/,100 ml* 
'Ria TC n'uiib'ere exceeaed OWRC eriterla for recreation^^, "tie©* St.ati,on 10', 
irith T TC/lDOi .ml .Md Statioo lOD with 6 TC/lOO ml .and 1 FC'/10O .a-1. were h^oto 
signifioawtJ^ lower th^an, Group^ .A« 

M Jmm^ GT&m Cs with 1 .FC/lOO ml, Eplit Grmm Bs wl'^ 6 FC/lOO ml frm 
i&'Qiip. A, .However I, Groi^e A Mid B ver© mot i.ig:iiifie:aiitly Mfferefflt ( student's 
%..^ t s 0*356; tegrees of freedai., df - .2121, 

St ^^i one k^ 18, 18D, kQ and 1*1 ■all with gastric memmB of 1 FC/lOO ml^ 
itatl..on. 50 with 2 WCjlOQ mI, and Gro^ D (StatiOiiii IQi, ill,, 57) wi«i 1 FC/IQO 
.ml, had eignifiaMitiy lower h'^aeteriil levels th-an Groups .A and M (Pigwr© 5)p 
lach of' these was m aid-lake station far reffl'oved from ai^' shoreline haeterial 
inpift. .St^ation 9 (62 FS/lOO ml)., Stati^oa 11 (33 FC/lOO ml and k2 
.FS/IDO ml), Btation 35 (20 FC/lOO ttl Mid 17 FS/lOO ml) amd St^ation 52 
(18 FC/lOO bI) ..all h.ad h&eteri.al levels sigii.ificaiit,ly hi^e.r thaja the 
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penaiiider of the l^e, lada of toesa stfitioms mm. loca*©t ti «» sres ftf 

were attributei to coat. ami nated mmott tollawimg. the heii^ry rMnfmll ear-^ 
iia 'the iwrey* ^rm^ E, with 29 WSflQO bI.,, e^Mediag- tha OtfBC FS eriteriAj. 
:f niic-ated a possible 'bacteriml: inp'ut from the Feneloa liver* 

In., thS: Aiigpst Burwrny^ consletantly high TC| PC' mnd FS levals wete 
.observed i;t toe northineBt ant of th© like ^aai vare attribrntad to a Ibactarial 
i„^ttt^ f:TOm the T'owia of Feneloa Falli via the Feiie,len li,ver. Thii- input w.i^ 
most evident at Station, 2Tt iMoe'diately eoul^ of the infloira mad lesB 
avident with inereaeing ■dietan.ea froii th© toim, St.ati.Qn 2t had the highest, 
'bactarial ^veli on the l^aka fo^r all three parMietiers. (Figmrei 6 & ?) with 
99 fC/lOO ^.,, m PC/100 ml afll 22 FS/lOO m1., Gifoup D with %S TC/lOQi m1 md 
6 FG/100 ml and Oaro^ J^ whi'dh included Groiip' D, with k WB/WO nlj 
were iraiediately downitre'aii from it.ation 27 f'Piittrei 6 fe T) * ^e h'a0terl..al, 
me^s .f^r ho'th grcmps were liignifieaatly lower ttiaa those ©if Station 2T* 
hut signifi.Gantly hi#er than the ftain hO'% of the lake., 

fhe. •s#©ond trend evident in the August survey w'^as. that hl^er ■b:aeteri.al 
leveli ©ofiurred ^at shoreline stations ^than., at mid-l^e s.t.ationSi ^The 
:nost. .densely eottaged a^^^ae ^appearei to have the hl^gbeit hacte;ri,ftl 
concentr^ations * 

Sroup ,B| eovering the MoH'^e i^ea^ had the loweet TC -^^velt' a* ^li/lOO 
.ml. Kie -iiajiority of shoreline mtm^ we:re inGatt'de.d. in two poin^signifioantlir 
different (t - 0,.35^'^f df ^ Wf) groins, A ant C^ with ill TC/lOO .ml md 15 
'TC/MO ml respectively. Gro'iipt^ 1 aad f* loth 'wim 2fi TC/lOO ml and. St-otions 
16 (31 TCfmO ml) and 53 (^1 TCIQO ml] were aiJaGent^ to heavily dte'veloped 
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ili.01'ell..ae areas, lind e:Khibitai even ligjier' fC eooceatratl/Qna (Figure 6),. 
Ststloin 33- Mad a fC Imwel of 32/100i ml iadic^ating a possible bact©ri.al^ impttt 
froffi Emily Creak. 

Althottgli ,^1 ttie bacterial 'ianslties were loir 'iiiri'iig th,e .Amg'iist, eiirveyt 
'thigjr ii©' imMe^ate m inpirt:: froii shore line .i^e^ae* Thm rapid 'deiBilse of the 
■eEteric bacterial, popiilation upon eBteriiig' the .aquatie e.nviroiifflfiBt .wid. 
tbe diBilpatio'ii-t and ^dilution, of tliS: remaining Ibafiteria WQuM laeeotmt for 
these lower conceBtrations since the S:aiiple st^itione were locatei :)at .least 
50 feet from shore. It is likeJ^r ■fch.at mmmm eaterie baeteri^al leirels 
womld hm-rn heen mmdh hi#er if rainfall indtteed rimoff had oeci^red 
■■which would have mded in their movei^nt from the ■sho.reliae. Hie Linfe^ay 
Clinmtological, itati©« recorded Qmlj 0,09 iD'Aei of raiii <totti.iig„ the entire 
Augiuat rn'm^rmj period. 

Ite';ttis of 2 FC/lOO' ffli flwd 2 mfWQ ml were Qb:se:rr.ed for' the mttjoirity -of 

lake stations in .itaguBt (Sroiip Gj, Fi,gure T). Shoreliiie Stati'Oiu; 3, fiTi 29', 
1+3 and 53 'displayed siipilficaiitly hiiher FC levels 'while sh'oreline groiips 
H, I,, 1,, L and Stati'Oni 11 ,. 13 and 31 displ^ayei eignificant^' hl,gher IB 
eoneentrations . The mid-lake StatiOTS 5.t 3^ mA 57 f&t ¥C isat 10D.». 20© Mid 
1*0' for FS^ were signifioaiit^ lower than &mi^ G CFig™^ T)* 

Im the^ Bept^e^er survey ., the ii^io,ri% of Isdfee st-atioiii were included 
in Gro'up A., with 15 TC/IQQ ml, 1 PC/10€' ml and 2: WSiim. ml (Ti*i,le,s, 3^^ 1.^, 5s 
Figure 8) . As in,, the preivioii.s sunreyi |, the area, within the inflttenoe 
■of the Fenelon Hiver had. ;eigiiifie:antly hi^er TCp FC ^ani, FB means,. Giro'ii^i 
B (StatiO'mi gk.^ 26, 27) had 102 TC/lOO -ml, and 7 FG/100' ml aad G'roup D 
(Stations 26, 27) iiad 12 PS/lOO ml. .Gro'up C wl;th 4 TC/lOO ml .and -et,sfeton 
to wi'th 3 TC/lOO' ml were both lignifiGmtly lower thia the main body of tip 



Xafce (Figmra 8)* 

Ge.iiaralJjf ,■ the bacte:rial le'vale in Jijiie were slignifieantly higher 
tli.im in Aiigiist for .all tkree paran,atiers {Tables !&■» ^9 e) •■ The hi^er 
coEeentratioins in. June hmwm h'mmm attributed to a leach,i:iig out Qt domeetic 
waste dieposal systems and rainfall inducad soil rimoff . The Ltndai.8y 
Climatologieal -station reeor'ded 1.5T inches of .rain for 3mim Bk^-BB. but only 
,,09 inches from Aiig:iist 6 to I6* "Th,e TC, FC, FE meaas' in Septemtoer were. 
B^imilar to those of the. Aug'ust s'urFef .. 

Dm^ing "both the Jime aiid A^mgust surveyM-, Ot:tfti'0|ii'' 2 snd 3 showed 
significantly higher "bacterial oo:ncentr'atiooB th'Sn the tt.iLin hoiy of 
the ,laie. In August, mad to a leeger e,3ctent in Jtma^g the shoreline 
statiQns Indioated "ba'Cterlal inpttte pr^.^ly froii v^te diiposal .syisteiis, 
la^ ^1 three survey e.^ Statio.n 3 .and the ^are-a do^rnitreiiii, froa Fenelon FaHs 
M&pliyed lignifleajit^ hl^er baote:ri:ri leirels iniieatiag eonataat 
bhacteri^al inputs. 

ll:ttiou^^ Sturge'oa L^e w^ ge:ner..al,ly w.ell wllBiin the eriteria for 
recreational 'ugej. no ei^faee W'ffter le aonsitered potai'le witti'mit^ prior 
treatment.,, includi.ng diEinfeetlon, Partieular attention, should ^fee .given, 
to water drawn within the influenGe of the .Fene.lon liirer.. 

^ere^ did. not appear tO' "be any meas.uritole Ibarterial efftect on Sturgeon 
Lak.e (St^ation 8) from, the Lindsay S'^rage lagoon or Seugog liver. 
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Table 1: Data ranges for teitperatiare, dissolved oj«ygen, pH, carbcai dioxide, total alkalinity 
aixi conductivity for stations S-7, S-8, S-9, S-10 and S-11 en Sturgeon Lake during 
the sunnier of 1971. 



^ 



Station 


g^^ 


Tarperature 


D.O. 

% Sat. 


pH 


COi 


Alkalinity 
rtg/1 


Conductivity 
umhos/cma 


S-7 


Im 
Bottom 


16.1-23.4 
16.1-19.0 


82-102 
41-101 


7.3-7.7 
7.2-7.7 


2.4-4.2 
1.7-7.3 


43-63 
44-70 


137-175 
126-190 


S-8 


Bottom 


16.6-22.6 
16.4-20.8 


85-105 
0-93 


7.3-8.0 
6.8-7.8 


3.1-3.6 
1.1-6.2 


57-66 
57-74 


155-295 
165-250 


S-9 


lin 

Bottom 


15.2-22.9 
15.1-22.9 


80-115 
79-115 


7.5-8.3 
7.6-8.3 


0.0-3.5 
0.0-2.9 


60-67 
59-67 


175-215 
148-210 


S-10 


Im 
Bottom 


16.2-22.4 
16.0-22.2 


89-116 
29-88 


7.4-8.4 
7.3-8.0 


0.0-3.5 
1.2-5.4 


61-69 
61-71 


115-240 
180-235 


S-11 


Im 
Bottom 


16.1-23.9 
16.0-23.8 


88-135 
90-130 


7.8-9.0 
7.7-8.8 


0.0-1.6 
0.0-1.8 


62-67 
61-66 


185-220 ■ 
148-235 m 



Table 2: Data ranges for hardness, iron, total kjeldahl nitrogen, total jdiosphoirus, chlorophyll a 
and Secchi disc for stations S-7, S-8, S-9, S-10 and S-11 on Sturgeon Lake during the 
suniner of 1971. 



^ 



station 


Sarrple 
Depth 


IIarc3ness 

IT^/1 


Iron 


TKN 
It^ N/1 


Total-P 
mg P/1 


Chloro a 
ug/1 


, Secchi Disc 
m 


S-7 


Carposite 
Botton 


56-72 
56-76 


0.0-0.15 
0.0-0.30 


0.25-0.40 
0.42-0.45 


0.015-0.026 
0.020-0.052 


1.6-5.2 


1.7-3.5 


S-8 


Ccxiiposite 
Botton 


70-80 
72-84 


0.0-0.15 
0.0-0.20 


0.41-0.79 
0.38-0.73 


0.022-0.046 
0.025-0.050 


2.7-20.0 


1.5-3.7 


S-9 


CoT^site 
Botton 


72-80 
72 


0.0-0.10 
0.05 


0.28-0.76 
0.66 


0.023-0.044 
0.034 


5.0-14.0 


1.6-2.1 


S-10 


Conposite 
Botton 


74-80 
74-82 


0.0-0.05 
0.0-0.20 


0.38-0.63 
0.38-0.85 


0.016-0.038 
0.028-0.052 


2.5-21.0 


1.8-3.5 


S-11 


Cotiposite 
Bottom 


76-80 
76-78 


0.0-0.10 
0.10-0.25 


0.32-0.85 
0.54-0.85 


0.024-0.040 
0.024-0.040 


3.0-27.0 


1.2-3.9 



EXPLANATION OF TERMS IN BACTERIOLOGICAL TABLES 



F - the calculated analysis of variance statistic 

on F ratio • 

df - degrees of freedom of the F ratio for "between group** 

and **within group" variation. 

F(5%) - the F ratio from a statistics table (Rohlf 1969). 

If the calculated F is greater than the F(5%), a 
significant difference (SD) occurred between the 
groups in the analysis- If the F is less than F(5%), 
no significant difference (NSD) occurred. 

log GM - the logarithm (base 10) of the geometric mean. 

S,E. - the standard error of the log GM where 

S.E. = s and s = standard deviation 



N - the number of values in the mean. 

GM - the geometric mean of the bacterial level. 

t - the calculated test of significance or student t-test 

used to compare stations, groups and a survey. 

If t for the number of degrees of freedom shown is 
greater than the critical t value, a significant 
difference (SD) occurs. 

SD refers to a significant difference at the .05 level 
but no significant difference at the .01 level. 

SD* refers to a significant difference at the .01 level 
but no significant difference at the .001 level. 

SD** refers to a significant difference at the .001 level, 
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TABLE 3 

Summary of the Analysis of Variance Grouping of Stations 

Parameter - Total Coliform (TC)/100 ml 



SURVEY 
Group 



JUNE 2U - 28 



All stations 

except 

3, 10, lOD 



AUGUST 6 - l6 

A 
Stations 
6, 7, 8. 11, 
12, 15.-17. 
30-32, 35, 36, 
38, Ul, U2, kk, 
1»6, U7, i»9-52, 
55, 56, 58, 59 



SEPTEMBER l6 - 20 



All stations 

except 

2lt, ]6, 27, 30, 

31, ho 



F 
df 

F(.05) 

Log GM 
SE 
N 
GM 



.9913 
59, 190 
1.32 

NSD 
1.7605 
.OUl+1 

250 
58 



1.1+27 
26, 235 
1.U6 

NSD 
1.151 
.O29U 

262 

lU 



1.31 
U3, Ikl 
1.39 

NSD 
I.I70U 
.0370 

191 
15 



Group 



F 
df 
F(.05) 

Log Gti 

SE 

N 

GM 



B 
Stations 
1», 5, 10, lOD, 
lU, 18d, 19, 20, 
20D, 3k, 37, 39, 
1*0, 57, 57D 

1.633 
15, Ike 
1.75 
NSD 
.51*1+21 
.0379 
162 
k 



B 
Stations 
2lt, 26, 27 



1.695 
2, 12 
19.1* 
NSD 
2.0072 
.01*0 1» 
15 
102 



1 



Group 



F 

df 
F(.05) 

Log m 

SE 

N 

GM 



Stations 

1, 21-23, 28, 

29 

1.71*3 

5, 51 
2.37 

NSD 

1.176 

.068 

57 

15 

32 



Stations 
30, 31 



.1*887 



t(.05) = 2.365 
NSD 
.5890 
.I5U9 

9 

1* 



1 



Table 3 - continued 

SURVEY JUNE 2k - 28 
Group 



AUCRJST 6-16 



Stations 2k - 26 



SEPTEMBER l6 - 20 



F 
df 

F(.05) 

Log GM 

SE 

. N 



1.392 
2, 26 
3.37 

NSD 

1.685 

.067 

29 

k& 



Group 



F 
df 
F(.05) 

Log GM 

SE 

N 

GM 



Stations 2, 3 



t = .3361 

16 

t(.05) = 2.12 

NSD 
l.Ul»6 
.105 

18 

28 



Group 



F 
df 
F(.05) 

Log GM 

SE 

N 

GM 



Stations 1+3, k3 

t = .487 

15 

t(.05) = 2.131 

NSD 

1.1^U9 

.1005 

17 

28 



33 



TABLE k 

Summary of the Analysis of Variance Grouping of Stations 

Parameter ^ Fecal Coliform (FC)/100 ml 



SURVEY 


JUNE 


2k - 28 


AUGUST 6-16 


SEPTEMBER I6 


Group 




A 




G 




A 




Stations 


All 


Stations 


All Stations 




1. 2 


,5-10, 


except 


except 




12 - 


17, 19 -33. 


3, : 


5, lOD, 2k - 


2U. 


26, 27 




58, 


20D, 57D 


27, 
53. 


29, 3U, i+3. 
57 






F 




l.llU 




1.3868 




I.U7I 


df 




31, 108 




50, U75 




U5, 185 


F(.05) 




1.55 
NSD 




1.50 
NSD 




1.51 
NSD 


Log GM 




.8205 




.2193 




.1632 


SE 




.0589 




.0151 




.0220 


N 




lUo 




525 




231 


GM 




7 




2 




1 


Group 




B 




D 




B 




Stations 


Stations 


Stations 




36-39, U2-J+9, 


2k, 


25,26 


2U, 


26. 27 




51, 


53, 55, 












59 












F 




1.U8 




1.52 




1.11 


df 




16, 57 




2, 27 




2, 12 


F(.05) 




1.8U 
NSD 




U.21 
NSD 




19. u 

NSD 


Log GM 




.7878 




.8098 




.8508 


SE 




.0598 




.085U 




.0751 


N 




Ik 




30 




15 


GM 




6 




6 




7 


Group 




c 












Stations 












3U. 


56, 57 










F 















df 




2, 10 










F(.05) 




U.96 

NSD 










Log GM 















SE 















N 




13 










GM 




1 











- 20 



3U 



TABLE 5 

Svmunary of the Analysis of %rieince Grouping of Stations 

Parameter - Fecal Streptococcus (FS)/100 ml 



SURVEY 



JUNE 2k - 28 



AUGUST 6-16 



SEPTEMBER l6 - 20 



Group 





All 


Stations 


All Stations 


All 


stations 




except 


except 


except 




2, 


3, 9, 10, 


1. 


2, 3. 6, 


26, 


27 




11. 


lU, 14, 


7. 


9, lOD, n. 








35, 


37 


13 

22. 

1*0 


, 15, 16, 20D, 
, 2U-27, 29, 31, 
. 43 






F 




1,3289 




1.3809 




1.503 


df 




52, 166 




38, 368 




47, 187 


F(.05) 




1.35 

NSD 




1.39 
NSD 




1.51 
NSD 


Log GM 




.7283 




.2013 




.2291 


SE 




.0^31 




.016 




.0823 


N 




219 




407 




235 


GM 




5 




2 




2 


Group 




D 




H 




D 




Stations 


Stations 


Stations 




10, 


14, 57 


6, 


7, 9, 15. 16 


26, 


27 


F 









.9113 




t = .2714 


df 




2, 9 




4, 50 




8 


F(.05) 




U.26 
NSD 




2.61 

NSD 




t(.05) = 2.306 
NSD 


Log GM 









.6014 




1.0822 


SE 









.068 




.2245 


N 




12 




55 




10 


GM 




1 




4 




12 


Group 




E 




I 








Stations 


Stations 








26, 


27 


1, 


2. 3, 29 






F 


t = 


.1812 




.6499 






df 


U 






3, 38 






F{.05) 


t(. 


D5) = 2.776 
NSD 




2.84 
NSD 






Log GM 




1.1*58 




.6211 






SE 




1.052 




.0777 






N 




6 




42 






GM 




29 




4 







35 



Table 5 - continued 



SLRVEY 


JUNE 2k - 28 


AUGUST 6-16 SEPTEMBRR l6 


Group 




F 




J 




Stations 


Stations 




2, 


3 


22. 


2U-26 


F 


t 


= .7721* 




.1315 


df 


k 






3. 36 


F{.05) 


t( 


.05) = 2.776 
NSD 




2.8U 
NSD 


Log GM 




1.6967 




.5U5O 


S£ 




.3U32 




.0663 


N 




6 




UO 


GM 




50 




k 


Group 








L 








Stations 








1*3, 


kh 


F 








t = .191* 


df 








20 


F(.05) 








t(.05) = 2.086 
NSD 


Log GM 








.780 


SE 








.120 


N 








22 


GM 








6 


Group 








L 








Stations 








1*6, 


k9 


F 








t = .3UU3 


df 








20 


F(.05) 








2.086 
NSD 


Log GM 








.5106 


SE 








.0985 


N 
GM 








22 
3 



- 20 



36 



TABLE 6 



Sxmmary. of t-tesl6 Between Geographically Distinct Analysis of 
Variance Groupings Within a Survey 

Parameter - Total coliform 



SURVEY AUGUST 

GROUP OR 

STATION GROUP B GROUP C GROUP D 

GROUP A t » 12.691 t = .35^*^ t = 5.856 

df = U22 SD** df = 317 NSD df = 289 SD** 

t(.05) = 1.96 t(.05) = 1.96 t(.05) = 1.96 
A 

U GROUP B - t = 8.363 t = 12.131 

df = 217 SD** df = 189 SD** 

G t(.05) = 1.96 t(.05) = 1.96 

U 

STATION 

S 27 t = 9.367 t = 1*.855 t = 2.387 

df » 170 SD** df = 65 SD»* df = 37 SD *• 

T t(.05) = 1.96 t(.05) = 2.00 t(.05) = 2.021 
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TABLE 7a 

Summary of t-tests Between Analysis of Variance Groupings Between 
Surveys for Total Coliform 



SURVEY. AUGUST 

GROUP A B C D 
J 

A t = 11.535 t = 19.273 t = 5.92 t = .5691 

U df = 510 SD** df = UlO SD** df = 305 SD*« df = 277 NSD 

t(.05) = 1.96 t(.05) = 1.96 t(.05) = 1.96 t(.05) = 1.96 
N 



SURVEY AUGUST 

GROUP A B 



S 
£ 
P 
T 
E 
M 
B 
£ 
R 



t = .6024 t = 11.63 t = .071'* 
d# = U5I NSD df = 351 SD** df = 2U6 NSD 
t(.05) = 1.96 t(.05) = 1.96 t(.05) = 1.96 



B - - - t = 2.706 

df = k2 SD*» 
t(.05) = 2,021 
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TABLE 7b 

Summary of t-tests Between Analysis of Variance Grouping Between Surveys 
for Fecal Coliform 







J 


U 


N 


E 


SURVEY 


GROUP 


A 










B 


G 


t = lit. 15 
df = 663 SD*« 
t(.05) = 1.96 










t = 12.26 
df = 597 SD** 
t(.05) = 1.96 



GROUP 
A 



t 

df 

t(.05) 



2.052 
13k SD 
1.96 



AUGUST 



SURVEY 
D 



B 



t = .2769 
df = 1*3 NSD 
t(.05) = 2.021 



TABLE 7c 



JUNE 



SURVEY 



GROUP 
A 



t 

df 
t(.05) 



12.08 
369 SD»* 
1.96 



B 

t = 11.87 
df = 303 SD** 
t(.05) = 1.96 
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GLOSSARY OF TERMS 



ALKALINITY 



ANOXIC 

BACKGROUND COLONIES 



CHLORIDE 



CHLOROPHYLL a 
CONDUCTIVITY 



DIATOMS 



EPILIMNION 



EUPHOTIC ZONE 



EUTROPHIC 



:The alkalinity of a water sample is a measure 
of its capacity to neutralize acids. This 
capacity is due to carbonate, bicarbonate and 
hydrozide ions and is arbitrarily expressed as 
if all of the neutralizing capacity was due to 
calcium carbonate alone. 
: Refers to conditions when no oxygen is present. 
: Background colonies are other lake water bacteria 
capable of growing on the total coliform plate, 
in spite of the inherent restrictive conditions. 
: Chloride is simply a measure of the chloride 
ion concentration and is not a measure of 
chlorination. 
:A green pigment in plants • 

: Conductivity is a measure of the waters ability 
to conduct an electric current and is due to the 
presence of dissolved salts. 

•Unicellular plants foiind on all continents and in 
all types of water where light and nutrients are 
sufficient to support photosynthesis. They are 
comprised of two siliceous frustules (cell walls) 
which have an outer valve (epitheca) fitting 
over the inner valve (hypotheca) like the lid on 
a box. The siliceous deposits comprising the 
frustules vary in regular patterns according to 
the individual species. 
:Is the thermally uniform layer of a lake lying 
above the thermocline. Diagram I. 
:The lighted region that extends vertically from 
the water surface to the level at which photo- 
synthesis fails to occur due to insufficient 
light penetration. 
: Waters containing advanced nutrient enrichment 
and characterized by a high rate of organic 
production. 



to 



EUTROPHICATION 



FECAL COLIFORMS (FC) 



FECAL STREPTOCOCCUS (FS) 



HARDNESS 



HYPOLIMNION 



KJELDAHL NITROGEN 



MESOTROPHIC 



METAL IMNION 
OLIGOTROPHIC 



pH 



PHOSPHORUS (TOTAL) 



:The process of becoming increasingly enriched 
in nutrients. It refers to the entire complex 
of changes which accompanies increasing nutrient 
enrichment. The result is the increased production 
of dense biological growths such as algae and 
aquatic weeds which generally degrade water quality 
and render the lake unsuitable for many 
recreational activities, 

: Fecal coliforms are bacteria associated with 
recent fecal pollution from man and animals, 

: Fecal streptococcus are bacteria associated with 
fecal pollution from animals and to a lesser 
extent man, 

: Hardness of water is a measure of the total con- 
centration of calcium and magnesium ions expressed 
as if all of the ions were calcium carbonate. 

:The uniformly cold and deep layer of a lake lying 
below the thermocline, when the lake is thermally 
stratified. Diagram #1 

:Sum of nitrogen present in the ammonia and organic 
forms (it does not include nitrite or nitrate) . 

tWaters characterized by a moderate nutrient supply 
and organic production (i.e. midway between 
eutrophic and oligotrophic) , 

:See thermocline. 

:Waters containing a small nutrient supply and 
consequently characterized by a low rate of 
organic production. 

: Is the measure of the hydrogen ion concentration 
expressed as the negative logarithm of the molar 
concentration, 

:Sum of all forms of phosphorus present in the 
sample. 
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SECCHI DISC :A circular metal plate, 20 centimeters in 

diameter, the upper surface of which is 
divided into four equal quadrants. Two 
quadrants directly opposite each other are 
painted black and the Intervening ones white. 
The secchi disc is used to estimate the 
turbidity of the lake water, 

THERMAL STRATIFICATION :]3uring the spring, vertical temperatures 

in a lake are homogeneous from top to bottom. 
As summer advances, the surface waters become 
warmer and less dense than the underlying 
cooler waters. A strong thermal gradient 
(Thermocline) occurs giving rise to three 
distinct water layers. The variation in 
density between layers retards mixing by 
wind action and water currents. Diagram #1. 



THERMOCLINE 
(metalimnion) 



:The layer of w^ter located between the 
epiliimiion and hypolimnion in which the 
temperature exhibits a decline equal to or 
exceeding 1 C increase per meter. 



LAKE 



SURFACE 



Diagram #1 



EPILIMNION 




THERMOCLINE 
(METALIMNION) 



TOTAL COLIFORMS (TC) 



TROPHIC STATUS 



: Total conforms are bacteria commonly 
associated with fecal pollution but may 
also be present naturally in the emvironmenti 

: Depending upon the degree of nutrient 
enrichment and resulting biological 
productivity, lakes are classified into 
three intergrading types: 
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TiW3PHIC STATUS 
(continued) 



: oligotrophies mesotrophlc and eutrophic. 
If the supply of nutrients to an oligotrophia 
lake Is progressively Increased, the lake will 
become more mesotrophlc In character and 
with continued enrichment It will become 
eutrophic* 
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